Appl. -Microbiol. 11:485-487. 1963. Hypotheses concerning kinetics of heat activation and of thermal death of bacterial spores were formulated, and were employed to derive equations describing nonlogarithmic thermal death curves. The equations permitted evaluationi of the validity of experimental data and provided a means for testing the hypotheses presented.
thermal death curves for certain strains of bacterial spores (Halvorson, 1958; Stern and Proctor, 1954; Shull and Ernst, 1962) . In such cases, D values cannot be applied meaningfully, and a more generally applicable description is desired. These spores may behave as a bimodal population with respect to heat resistance for which the death curve is described by the sum of two exponential functions, or they may exhibit a lag followed by a logarithmic decline in the population of viable spores. The latter case is unexplained and has resisted mathematical treatment. Halvorson (1958) Upon applying the above procedure to the experimental curve of Shull and Ernst (1962) , we found k = 1.75 units-', Lo = 6.0 X 105 spores, Ao = 1.3 X 105 spores, No = 4.7 X 105 spores, and a = 1.86 units-'. We then plotted the curve described by equation 3 on the basis of the calculated values and compared the resulting curve with the experimental curve (Fig. 1) . Although the curves are similar in shape, there are some critical differences. If we assume that the experimental curve is valid, it appears that our values for a and No are in error. When corrections were made to satisfy the beginning of the experimental curve, it appeared that either the delay in the death of the spores was not completely the result of heat activation, or heat activation did not behave according to first-order kinetics. However, examination of equation 3 revealed that, for a given population of spores, a change in the ratio of a to k would result in a change in the shape of the initial portion of the thermal death curve. V'alues a and k are temperature-dependent, and the ratio of a to k may also change with temperature. Therefore, any system in which the temperature changes during a significant portion of the experiment would give rise to distortions in the thermal death curve. Consequently, the curve reported by Shull and Ernst (1962) is probably distorted as the result of a relatively long heating time. Because the data at hand are subject to this procedural error, answers to the questions posed must await acquisition of more exacting experimental data or application of the hypothetical equations to data available in other laboratories. 
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